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Indian Standard 

GLOSSARY OF TERMS 
RELATING TO IRON AND STEEL 

PART VII WROUGHT IRON 

(First Revision) 



0. FOREWORD 

0.1 This Indian Standard ( Part VII ) ( First Revision ) was adopted by 
the Indian Standards Institution on 21 May 1976t after the draft 
finalized by the Metal Standards Sectional Committee had been approved 
by the Structural and Metals Division Council. 

0.2 This standard was first published in 1962. As a result of experience 
gained during these years> certain modifications have been made in 
some of the meanings of various terms. The Sectional Committee while 
issuing this revision felt it desirable to issue the standard in separate 
parts. Other parts of the standard are as follows: 

Part I General metallurgy, heat treatment and testing 

Part II Steel maicing 

Part III Hot-rolled steel products ( excluding sheet and strip ) 

Part IV Steel sheet and strip 

Part V Bright steel bar and steel wire 

Part VI Forging ( including drop forging ) 

Part VIII Steel tubes and pipes 

0.3 This standard has been prepared to assist the manufacturers and the 
users in uniform interpretation of the common terms used in the iron and 
steel industry. 



1. SCOPE 



1.1 This standard ( Part VII ) is intended to convey the meanings of the 
terms relating to wrought iron. 
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2. TERMINOLOGY 

2«1 Ball Fvraace — A furnace for heating piles of iron to a welding 
temperature for subsequent forging into a bloom or slab. 

2.2 Ball Fvniaca TU^^Sa 2J1.2. 

2 J Balling — Gathering the pasty iron, produced by puddlingi into a 
ball. 

2*4 Ball Paddled Iron — The spongy mass, weighing about 60 kg^ 
produced by aggregating iron particles in the puddling furnace. 

2.5 Bar — Finished product of solid section which may be rectangular, 
square, round, half-round or polygonal. The dimensions generally 
conform to the following ( sa also 2.5.1 ); 

Rounds and Half-Rounds — Minimum diameter 5 mm. 

Squofis and Polygonals — - Minimum side 6 mm. 

2.S.1 Flai Bar {Flat) ^ A finished product, generally of rectangular 
cross section, with edges of controlled contour and of thickness 3 mm and 
over and width 400 mm and below, supplied in straight lengths. The 
product shall have rolled edges only ( square or slightly rounded ). This 

irroup also includes flat bars with bulb tliat has swelling on one or two 
aces of the same edge and a width of less than 400 mm. 

2.6 Billet — A semi-finished product obtained by forcing, rolling or 
continuous casting, usually square and not exceeding 125 X 125 mm in 
cross section with rounded corners and intended for further processing 
into suitable finished products by forging or re-rolling. 

2.7 Bliater — Local separation of a layer of steel due to accumulated 
gas, causing a protuberance on the surface, underneath which is a cavity. 

2.8 Bloom — A semi-finished forged, rolled or continuously cast product 
intended for re-rolling or forging. The cross section is souare or rec- 
tangular (excluding slab) and is generally more than 125 X 125mm 
( or equivalent cross-sectional area )• 

2.9 Blue Billy ( Purple Ore ) — The iron oxide residue from the manu- 
facture of sulphuric acid from iron pyrites containing approximately 
50 percent iron. It is used for fettling the puddling furnace. 

2.10 Boil -— A particular stage of open-hearth steelmaking or puddling 
wrought iron corresponding to the evolution of carbon monoxide gas, as 
a result of which the molten steel bath appears like a boiling liquid. 

2.11 Boilings — The cinder which overflows from the puddling furnace 
during the boil. 
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2.12 Broken Ooraert — See 2.29. 

2*13 Bull Dog — Roaated tap cinder, consisting of ferric oxide and silica, 
derived from the puddling furnace. It is used for fettling. 

2*14 Burnt Edges — Broken edges occurring during hot rolling and 
caused by overheating or burning ( see also 2M )• 

2.1S Burr — The sharp fringe of metal left on a sheared or saw cut bottom 
edge ( see also 2.37). 

2*16 BnahelUttg — Compacting wrought iron turnings, borings and 
scrap into a bloom or slab by heating to a welding temperature and 
forging. 

2.17 Gable Iron — Wrought iron in various qualities for the manufacture 
of cables ( see also 2.90 ). 

2.18 Gliarceal Grade Iron ^ Iron, usually of high qualityi produced 
by using charcoal as the fuel. 

2.19 Checked Edges — Cracked edges in sheet bars and strips occun*ing 
during hot rolling. 

2.20 GUU Cracks (Tire Cracks ) — Marks on a rolled surface result- 
ing from cracks in the surface of a roll used for hot rolling. A particular 
form of roll mark. Surface cracks found on rolls are usually caused by 
alternate heating and cooling or by overheating of the rolls in service, in 
which case they are called fire cracks. 

2.21 Chipping — Removing surface defects by manual or pneumatic 
chisel. 

2.22 Cinder — The molten by-products produced in furnace used for 
puddling, bushelling or reheating. The chemical composition varies, but 
is essentially silicate of iron. 

2.23 Cogging ( Roughing ) — The action of reducing, by Jiot working, 
an ingot into a bloom or slab for subsequent rolling or forging. 

2.24 Coming to Nature ^ The stage of the puddling process when 
particles of solid iron clearly form in the molten bath, which can then be 
worked into balls by the puddler. 

2.25 Cracked Edges ( Broken Corners ) — Cracks across the edges 
( that is, at right angles to the direction of rolling ) of a rolled product. 
The terni * broken corners ' is used in connection with large sections, for 
example, blooms, billets and slabs. ( See also 2.14 ). 

2.26 Cropping — * Shearing off discard from the ends of an ingot, a 
bloom or a forged product prior to further working. End discard shearing 
of scmi-fmishcd or finished products is also called cropping ( see also 2*32 ). 



ISil956(PartVn)-1976 

ZXI Gross Piling — Arranging material in such a way that the conse- 
cutive layers are at right angles to each other. 

2M Croas Rolliilg — Rolling in the direction transverse to the longi* 
tudinal axis of the ingot or slab, as in the production of plate or sheet. 

2.29 Grown QpaUtyt Grown Beat Q^lityi Crown Beat Best 
Q^oftlityi Grown Best Best Best Q^Uty — Commercial descriptions 
of different grades of wrought iron ( su also 2.90 ). 

2.30 Descaling — Removal of surface scale from a hot worked or heat 
treated product by pickling^ shot-blasting, etc. Also removal of scale 
during hot working by the application of water, coal dust> brushwood, 
oil, etc. 

2*31 Direct Process — Production of wrought iron from ore in one 
operation. 

2*32 Discard — Those portions corresponding to the top and bottom 
of the ingot which are removed to ensure that the remainder of the 
material is of satisfactory quality. Also defective material produced in 
rolling or forging, to be cut from one or both ends of the semi-finished 
or finished product ( sei also 2.26 )• 

2.33 DouMo Faggoted Refined Iron *- Wrought iron which has been 
twice worked through the reheating furnace and rolls. 

2*34 Dry Puddling — Puddling on a sand bottom with a high grade 
low silicon pig iron, when the metal does not become molten, but only 
pasty, and the decarburization is done by air. 

2*39 Edging •— The application of rolls to the edges of a rectangular 
section, for example, slab, plate, strip and flat, with the object of control- 
ling width and giving a smooth edge during the rolling process. 

2.36 Faggoted Iron — Bars or sections rolled or forged from a mill pile 
built up from bar ends. 

2*37 Fash ( Burr; Flash) — Sharp and jagged edges left after shearing 
or sawing (see also 2*15 and 2A3 ). 

2.38 Fettling 

a) Making up the lining of the puddling furnace. 

b) The material used for removing impurities in the puddling 
process* 

2*39 Fibrous Fractnrs — A fracture characteristic of wrought iron. 
A dull grey fracture in which considerable distortion has occurred, 
indicative of toughness. 
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2.40 Flawy •— A hearth which may be uied for purifying pig iron in the 
manufacture of charcoal grade wrought iron. 

2.41 FiaiaUng — The later stages of a rolling process wherein the 
material is brought to the desired shape and dimensions. It also refers 
to the processes of cutting to length, drilling, machining, straightening, 
dressing, oiling, etc, of the finished products. 

2.tt Ffadahisig Temperatvre •— The temperature at which hot 
workmg is completed. 

2*43 Fla (Overfilli Flaah ) — A protruding rib of metal running longi- 
tudinally along a rolled product, such as results from overfilling a pass 

2.44 Five Cvmcka — S$i 2.20. 

2.45 Fire Waste — &e 2.63. 

2.46 FlshTall— The V-shaped cavity which may develop at the end 
of the piece during hot rolling. 

2.47 Flash— S#e 2.37 and 2.43. 

2.48 Flat -&tf 2.5.1. 

2*49 Flat Bar— A« 2.5.1. 

2*50 FlaeCinder (Mill FnrnaceCiiider) — Cinder tapped from the 
flue of a reheating furnace. 

2.51 Forge — The section of the works used to produce wrought iron 
blooms, slabs or bars for subsequent reheating and re-rolling. 

2*52 Forge Pigs — Pig iron suitable for conversion to wrought iron in 
the puddling furnace. 

2*53 Forge Scale— Scale produced on the surface of the product during 
forging. 

2.54 Forging — An article produced by hot working the metal under a 
hammer or press. It may also refer to the process followed in producing 
the article. 

2.55 Goethic Section — A rolled or forged product having approximately 
square section. The dimensions are specific with specified radius or 
chamfer at corners without any concavity on the sides. 

2.56 Guide Mark ( Guide Scratchi Guide Score; Guide Shearing } — 

A surface defect resulting from abrasion between the steel/iron and a 
guide used for ensuring location in rolling. 
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2.57 Guide Score— See 2.56. 

2.58 Guide Scratch— Sa 2.56. 

2.59 Guide Shearing— ^^« 2.56. 

2.60 Hammering — Compacting a spongv puddled ball to a solid bloom 
by forging imder a hammer (see also 2.109). 

2.61 Hammer Scale — Scale falling off during hammering or 

squeezing. 

2.62 Hammer Slag — Slag expelled from the puddled ball by hammer^ 
ing or squeezing. 

2.63 Heat Waste (Fire Waate) — The loss of material by scaling in a 
reheating or hot working process. 

2.64 Horse Shoe Q|iality — A quality of wrought iron specially manu- 
factured for horse shoes ( see also 2.90 ). 

2*65 HotSa'wing — Cutting hot iron to length during or immediately 
following hot rolling, by a circular saw. 

2.66 Inclusions ( Non-metallic Inclusions ) — Particles of oxides, 
silicates, sulphides, refractories, etc, embedded in the metal. These are 
products of deoxidation. 

2.67 Lamination— A defect in rolled materials, characterized by a 
tendency to split into layers along the direction of rolling usually due to 
the presence of non-metallic inclusions or other discontinuity in the 
steel. 

2j68 Lap ( Overlap; Shut ) — A surface defect caused by the folding of 
a mental surface against itself. 

2.69 Malleable Iron— The term usually means malleable cast iron but 
it is sometimes applied to wrought iron also. 

2.70 Merchant Bar — A trade term for black bar. 

2.71 Mill Furnace Cinder — .^^f 2.50. 

2.72 Mill ViU^See 2.81.1. 

2.73 Mill Scale — Oxide layer ( scale ) formed during heating of the bar, 
which is dislodged at the mill and collected. 

2.74 Muck Bar ~ Semi-finished bar produced in the forge. 

2.75 Non-metallic Inclusions — See 2.66. 

2.76 Overfill — 5^e 2.43. 

8 
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2.77 Overlap— J'ff 2.68. 
2J8 Pass— .^M 2.100. 

2*79 Pickling— The removal of scale b^ chemical or electrochemical 
treatment with dilute acids or other chemicals, followed by washing. 

2.80 Pig Boiling— The process nowfaiown as puddling. 

2.81 PUing 

2.81.1 Mill Pt& — A number of forge bars placed one on top of the 
other, ready for heating to a welding temperature and rolling into bars 
and sections. 

2.81.2 Ball Fumaci Pile — A suitably arranged pile of scrap which, after 
heating to welding temperature* is hammered into a solid bloom for 
rolling into semi-finished forge bars. 

2.82 Pitted Surface— A surface containing small cavities resulting 
from unsatisfactory processing. 

2.83 Planishing — Improving the\surface by the action of chill cast or 
hardened steel rolls or by hammering with smooth faced hammer. 

2.84 Plate — A hot or cold rolled flat product, rolled from an ingot or 
slab, in rectangular cross section of thickness 5 mm and above and width 
600 mm and above, and supplied in straight lengths. 

2.85 Paddled Bar — Flat bar produced from puddled iron by hammer- 
ing or squeezing and then rolling. 

2.86 Puddled Bloom or Billet — Semi-finished iron of approximately 
square section produced from puddled material. 

2.87 Puddler's Candles — The jets of flame produced when c^krbon 
monoxide is released from the molten bath in the puddling furnace at 
the boiling stage. 

2.88 Paddling — The process used for the production of wrought iron 
pig iron and cast iron by means of chemical action. This process was 
invented in 1780, The older process, dry puddling, is known as " Cort's 
process'' and the newer, wet puddling or pig boiling, is known as *' Hall's 
process ". 

2.89 Parple Ore — See 2.9. 

2.90 Qaalities — Distinctive grades and types of wrought iron, for 
example, * Crown*, 'Cable', 'Best', 'Marked Bars' and 'Yorkshire 
Iron'. 

2.91 Rabbling — Working with a rabble, that is, the tool provided for 
stirring the molten metal in a puddling furnace with cinder to assist 
purification. 

9 
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2.92 Ragging — Depressions sometimes cut in the face of a cogging or 
roughing roll with the object of preventing skidding between the roll and 
the iron. 

2*93 Reeling — Straightening ( and planjshlng ) a round bar by feeding 
it between contoured steel rolls in a direction approximately parallel to 
the principal axes of the rolb. 

2.94 Refined Grade — High quality material containing the minimum of 
impurities. 

2.95 Refinery — A hearth in which pig iron is partly decarburized with 
the addition of suitable ingredients to prepare it for dry puddling. 

2.96 Reheating -— Heating steel to a uniform temperature in readiness 
for hot working. 

2.97 RoUed-in Scale — Local areas of scale pressed into the surface of 
the stock during rolling. 

2.98 Rolling — The shaping of the metal by passing it between two 
rotating rolls. 

2.91 Roll Marks — Periodic surface defects due to some imperfection 
on the surface of a roll. 

2.100 Roll Pass (Pass) — Opening of a definite shape formed between 
a set of rolls through which hot steel passes for taking up the given shape 
or undergoing a desired amount of reduction in cross-sectional area. 
This term also applies to a single passage through a pair of roils for the 
purpose of altering the shape and/or reducing the cross-sectional area. 

2.101 Ronghing — See 2.23. 

2.102 Scab — Irregular shaped patches of metal on ingot surface arising 
from cavities in mould walls or caused by loosely adhering layers of 
metal {see also 2.108). 

2.103 Scarfing — Making a chamfered end for hammer welding two 
bars together. 

2.104 Seams — Long shallow grooves or striations formed during 
working by the elongation of oxidized surface or subsurface blowholes. 
Seams may also be caused by rippled surfaces or by recurrent teeming 



2.105 Section — A hot rolled product widely used for structural 
purposes, with a cross section of special contour. The common types 
are as shown in Fig. 1. 
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BEAM TEE BAR ZED BAR 

FzQ. 1 CkmiiON Sbgtions for Structural Purposes 

2.106 ShMt Bar (Slab Bmr) — Sexni-finisbed product of rectangular 
section, of thickness not less than 6 mm and width not less than 150 mm, 
and of such dimensions that the thickness does not exceed one^fourth of 
the width. This term also includes tin plate bars. 

2407 ShMt Slab — A slab of suiuble size for rolling into sheet. 

2.108 Shell (Scab} Sliver} Spill ) — A relatively thin film or tongue of 
metal imperfectly atuched to the surface of steel. The defect on the 
sides of the ingot caused bv metal splashes during teeming, the splashes 
having solidified and struck to the mould wall^ is also called shell. 
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2.109 Shingling -^ Hammering or squeezing a ball of iron to form a 
puddled bloom or billet with the object of solidifying the metal and 
expelling as far as possible the inter- mixed liquid slag. 

2.110 Shnt- 5^^2.68. 

2.111 Slab — A semi-finished rolled, forged or continuously cast product 
intended for re-rolling or forging. The cross section is rectangular. The 
thickness does not exceed one*third of the width. 

2.112 Slab Bar — A« 2.106. 
2413 Sliver — ^ff 2.108. 

2.114 Spill -5^^2.108. 

2.115 Squeezing — Forming a bloom or billet by pressure instead of by 
hammer blows. 

2.116 Staffordshire Iron— > High 'grade wrought iron originally made in 
Staffordshire from local iron ore. Now a trade term for wrought iron, it 
is of no special significance without further qualification. 

2.117 Staffordsbire Marked Bars — Well known qualities made to the 
maker's guarantee ( see also 2.90 ). 

2.118 Tap Cinder ( Tappis^s ) — Cinder, generally approximately 
50 percent iron, tapped from a puddling furnace at the end of the 
wrought iron making process. 

2.119 Tappings — See 2.118. 

2.120 Underfill — A cross section which has not filled up the roll pass, 
so that it is inaccurate in both shape and dimensions. 

2.121 Wasb Heating ( Swealing ) — The soaking of an ingot or partly 
cogged ingot ( after limited rolling ) at high temperature under oxidizing 
conditions so that surface melts and runs oflf as fluid slag. Surface 
defects of an ingot or partly cogged ingot may be removed in this way. 

2.122 Wet Puddling — Puddling which is done on a bottom, rich in 
iron oxides and in which the metal is brought to the molten state in 
order to assist the removal of impurities by intimate reaction with the 
molten fettling. 

2.123 Wrought Iron •— A very low carbon iron containing varying 
amounts of mechanically included slag. The chief characteristic of 
wrouffht iron is that the temperatures employed in its production are so 
low that it never gets liquified beyond pasty or semi-fused state. 

2.124 Yorkshire Iron — Wrorght iron originally made in Yorkshire 
which had a high reputation for qualityi^ but now used as an indication 
of high quality {see also 2.90). 

12 
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inatitution of Engineers ( India ) Building, 1 332 ShivaJI Nagar, 6 24 35 

PUNE 411006 



•SalM OtUe* in Calcuiu Is al B ChowrinflliM ApproMh, P. 0. PrinCM 27 M 00 
SUMt. Calcuna 700072 

tSalas Otfica tn BomtMy la al Novalty Chambert^ Grant Road. tOWSS 
Bombay 400007 

tSalaa Ortiea in Banealora ia at Unity BuHdinB. Naraiimharaja Squara. 22 3B 71 
Banflaloia $60002 

Reprography Unit, BIS, New Delhi. India 



AMENDMENT NO. 1 SEPTEMBER 1987 

TO 

IS:1956(Part 7)- 1976 GLOSSARY OF 
TERMS RELATING TO IRON AND STEEL 

PART 7 WROUGHT IRON 

(First Revision) 



(Page 4, clause 2.5, first sentence ) 
Substitute the following for the existing first 
sentence : 

*2«5 £|8£ - Finished product of solid section 
generally supplied in straight length, which may be 
rectangular, square, round or half round or 
polygonal.* 

(SMDC 1) 



Reprography Unit, BIS, New Delhi, India 



AMENDMENT NO. 2 MAUCJI 1989 

ic> 

IS : 1956 ( Part 7 )- 1976 GLOSSARY OF 

TERMS RELATING lO IRON AND STEEL 

PART 7 WROUGHT IRON 

( First Revision ) 

[ Pafic 4, clause 2.5 {sec also Amendment No, 1 ) ] — Substitute the 
followihp for the cxistnip chiusc: 

*2.5 Hnr nml lloci — rinisheil product of soh'il section pcncnilly supphcci 
in straight length, which niny be icctanpular, square, round or half rouiul, 
or polygonal. Ilic Ivus may be supplied in coil form also. The dimen- 
sions generally conform to Ihe following ( sec also 2.5.1 ): 

a) Rounds and Half-Hounds — Minimum diameter 5 nun, 

b) Squares and Poly^onals — Mininunn side 6 mm/ 

( SMDC I ) 

Rc|vography tJniu BIS, New Delhi, India 



